Summary
The It is well known that Zinc (Zn) is essential for growth in animals (1) as well as humans (2) . Zn deficiency impairs growth by a combination of decreased feed intake, slowed anabolic response to the feed, and increased catabolic response (3).
* To whom correspondence should be addressed .
A cyclic pattern of feeding in rats given a Zn-deficient diet was proposed originally by Mills et al (4) and supported by others (1, 3, (5) (6) (7) (8) (9) (10) . Based on the criterion of anorexia, the standard deviation of feed intake of rats fed a Zn-deficient diet with respect to time is the basis of the estimate of the day-to-day variation in feed intake (1, 5, 7) . A Zn-deficient, 5% protein diet affected feed-intake levels and reduced the variability of cycling observed in the deficient rats (5, 7) . When the low-protein diet was supplemented with essential amino acids, the variability of intake was increased (5, 7). However, the most effective amino acid or amino acid metabolite could not be identified. The above method could not reveal a characteristic and periodical day-to-day feed-intake pattern for rats fed a Zn-deficient diet.
In previous reports (11, 12) , feed-intake and body-weight change data were analyzed by the "Cosinor" method. In this study, we characterized the Zn-deficient status from the feed-intake cycle of rats fed a Zn-deficient diet in comparison with that of pair-fed control rats. Moreover, the feed-intake cycle disappeared with the subcutaneous injection of Zn to rats fed the Zn-deficient diet. Effect of Zn injection on feed intake and body-weight change cycles of rats fed the Zn-deficient diet The effects of Zn supplementation on the feed intake and body-weight change of the Zn-deficient rats were analyzed for 28d. To prevent or diminish the effects of Zn in the diet on the rate of digestion of the diet and absorption Table 3 . Effect of Zn injection to rats fed a Zn-deficient diet on the parameters of feed -intake and body-weight change cycles . 
